Pluronic P85/F68 Micelles of Baicalein Could Interfere with Mitochondria to Overcome MRP2-Mediated Efflux and Offer Improved Anti-Parkinsonian Activity.
Overexpression of the drug efflux transporter multidrug resistance-associated protein 2 (MRP2) in the gastrointestinal tract and blood-brain barrier compromises the oral delivery of drugs to the circulation system and brain in the treatment of Parkinson's disease (PD). In this study, we aim to develop small-sized Pluronic P85/F68 micelles loaded with baicalein (B-MCs) to overcome MRP2-mediated efflux and to investigate related mechanism, as well as the anti-Parkinsonian efficacy. Spherical and sustained-release B-MCs have a mean particle size of 40.61 nm, a low critical micelle concentration (CMC) of 5.01 × 10-3 mg/mL with an encapsulation efficiency of 95.47% and a drug loading of 7.07%. In comparison with the free baicalein, the cellular uptake and apparent permeability coefficient (Papp) of B-MCs were significantly enhanced (p < 0.01). Fluorescence resonance energy transfer (FRET) analysis indicated that micelles carrying the hydrophobic fluorophores were internalized intact, followed by a rapid release of fluorophores inside the cells, and then the released free fluorophores were transported across the cell monolayers to the basolateral side. Further study on the MRP2 inhibitory effect showed that B-MCs could reverse the MRP2-mediated efflux of baicalein via interfering with the structure and function of mitochondria, i.e., reducing mitochondrial membrane potential and intracellular ATP level and influencing the respiration chain of mitochondria. In addition, B-MCs exerted strong neuroprotective effects on zebrafish model of PD. In summary, Pluronic P85/F68 micelles could be considered as a promising drug delivery system to reverse MRP2-mediated efflux and improve the bioactivity of this MRP2 substrate, baicalein, for the treatment of PD.